The Scarab Field, in West Delta Deep Marine concession, represents deep marine slope channels in Nile Delta of Egypt. The main hydrocarbon bearing formation is the Late Pliocene El Wastani Formation. Channel-1 and channel-2 of the El Wastani Formation are considered as the main reservoirs of Scarab Field. Well log data analysis, of four wells were accomplished using computer software programs (e.g. Interactive petrophysics (I.P. V. 3.6) software was used in petrophysical evaluation Petrophysical analysis, in terms of determining the effective porosity, shale volume, and reservoir fluid saturation of Channel-1 and channel-2 of El Wastani Formation, is the primary aim of this study in order to achieve better determination of the reservoir quality in Scarab Field. We found that Channel-1 and channel-2 of El Wastani Formation are having high storage capacity properties permit them of bearing a considerable amount of hydrocarbon fluids in the Scarab Field. It was found that effective porosity in chaneel-1 ranges between 18% and 30%, shale content ranges between 20% and 30%, the water saturation ranges between 36% and 52% in channel -2 the effective porosity ranges between 22% and 25%, shale content ranges between 20% and 30%, the water saturation ranges between 40% and 52.5% It is clear that the facies effect is the main factor that is controlling the distribution of the petrophysical properties.
INTRODUCTION
The West Delta Deep Marine (WDDM) concession Figure (1) was attained by BG Group and its partner Edison Gas in 1995 ] 1,2 [. It is a concession in which the Scarab field is found. The WDDM concession lies 50-100 km offshore and covers 6150 km2 of the northwest margin of the Nile cone ] 3 [. The Scarab field is a Pliocene gas field in the WDDM located 90 km north of the Nile Delta shoreline in water depths of 250-850 m, discovered in 1998 by the Scarab-1 and -2 exploration wells. The field is produced through five development wells: Scarab-Da, -Db, -Dc, -Dd, and -De. The Scarab reservoir is a north-northwest/south-southeasttrending, Y-shaped channel system that is approximately 16 km long and up to 7-km wide at its widest point in the north. The architecture of slope channel complexes is illustrated by ]4 [ . The field is grouped into two main channels, named channel 1 and channel 2. The two main stacked channels are trending in different directions, but they intersect and share similar depositional environments. The trapping mechanism is stratigraphic along the eastern, western, and southern limits in the form of pinch-outs and dip closure on the north. Charging of the reservoir is from the north, and the gas is a mixture of biogenic and thermogenic origin. The most significant structural element of the Scarab field is the presence of the broadly east-northeast/ westsouthwest extensional fault that cuts across the WDDM concession. This extensional fault has a down-throw to the north, with maximum displacement of 120 m form the center of the field, reducing to less than 10 m on its eastern and western limits, the same as described by ] 5 [. Its position coincides with a noticeable downdip change in the geometry of Scarab channel 1. South of the fault, Scarab channel 1 comprises a single channel, whereas north of the fault, channel 1 comprises two distinct channel arms trending north-northwest/southsoutheast and north-south ] 5 [. 
GEOLOGICAL SETTING
The penetrated sedimentary sequence of the Nile Delta ranges in age from Lower Miocene to Recent Figure ( 2) ] 6 [ . ] 7 [ stated that the succession of the Nile Delta shows variations in both thickness and facies. The thickness increases gradually from south to north and abruptly towards the NE and NW. He also mentioned that sandstones with lenses of gravels are common in the south of the Nile Delta area, which grade laterally into sandstones interbedded with clays. These lateral facies changes indicate that the sources of these detrital sediments where the Eastern Desert and the Red Sea Hills. ] 8 [ subdivided the stratigraphy of the offshore Nile Delta into three units namely; 10 [.prior to when much of the high-quality reservoir sands were deposited Figure ( 3). On top of this, active subduction of the Northern margin of the African plate had been occurring since the Late Cretaceous along the destructive compression plate boundary of Crete and Cyprus ] 10 [. Petrophysical analysis of Channel-1 and channel-2 of El Wastani Formation is the main aim of this study, to determine the reservoir quality in Scarab Field.
MATERIALS AND METHODS
The petroleum potential of Late Pliocene El Wastani Formation clastic reservoir rock in the study area was evaluated using four wells (Scarab-1, Scarab-DB, Scarab-DA, and ScarabDd). The basis for petroleum potential evaluation is the petrophysical analysis of targeted intervals in all wells. This includes lithology interpretation gained from crossplots, contouring various petrophysical properties, and outlining the vertical distribution of petrophysical properties. 
Shale volume determination
Shale volume (V sh ) is very important because it helps to discriminate between reservoir and non-reservoir rock ]
13
[.The following equation is used to determine the shale volume: (1) where I GR =Gamma ray index, that can be corrected to V sh using Dresser Atlas chart ] 14 [. GR log =gamma ray reading of formation; GR min = minimum gamma ray; GR max = maximum gamma ray
Determinations of formation porosities (ø)
Porosity is the ratio of void space in a rock to the total volume of rock, and reflects the fluid storage capacity of the reservoir. Total porosity can be easily determined using sonic, density and neutron logs ] 13 [.
Determination of fluid saturation
Determination of the fluid saturation means principally the differentiation between the various types of fluid components (water and hydrocarbons). The hydrocarbons, in turn, need the separation between the movable and residual types ] 13 [.
Water saturation S w is the most important petrophysical parameter used for evaluation of a certain reservoir ] 13 [. Water saturation is calculated using different equations of which Archie's Indonesian is the most important. (2) ) where; R sh : is the resistivity of a thick shale unit, R t : is the true resistivity of the uninvaded zone,
RESULTS AND DISCUSSIONS

Lithological Identification cross-plots
Identification of lithology is of a particular importance in the formation evaluation process. Logs can be used as indicators of lithology. The most useful logs for this purpose are density, neutron, sonic and gamma-ray logs. Figure (4 
Vertical variations of petrophysical characteristics:
The vertical distribution of hydrocarbon occurrence can be elucidated and presented through the construction of the litho-saturation cross-plots (CPI) ] 15 [. It is encountered at depth ranges from 1704m to 1861m. The gross interval is 157m. It is exposed in this figure and characterized by the predominance of sandstone and siltstone where the sandstone tends to increase in the central and lower part of the Formation. depend on the lithofacies distribution of the studied formation The effective porosity and the hydrocarbon saturation increase in the central and lower part of this formation while the shale volume and water saturation decrease towards this part (high quality sandstone).In this well, the shale content is 30%, the effective porosity is 18%, the water saturation is 52%, and the net pay is 8.6m It is obvious that the facies effect is the main factor that is controlling the distribution of the petrophysical properties, within ElWastani sandstone channel, in Scarab-1 well . 
Figure (6) proves the computer processed interpretation (CPI) plot for El-Wastani
Formation channel-1 in Scarab-DB well. It is encountered at depth ranges from 1633m to 1745m. The gross interval is 112m. As exposed in this figure, it is mainly characterized by the predominance of sandstone and siltstone where the sandstone tends to increase in the upper and lower parts of the Formation. depend on the lithofacies distribution of the studied Formation The effective porosity and the hydrocarbon saturation increase in the upper and lower parts of this Formation while the shale volume and water saturation decrease towards this parts (high quality sandstone). The shale content is 28% , the effective porosity is 23%, the water saturation is 45%, and the net pay thickness is 15m. It is clear that the facies effect is the main factor that is controlling the distribution of the detected petrophysical properties, within ElWastani sandstone channel, in Scarab-DB well. It is encountered at depth ranges from 1621m to 1763m. The gross interval is 142m. As it is shown in this Figure, it is mainly characterized by the predominance of sandstone and siltstone where the sandstone tends to increase in the upper and lower parts of the Formation. depend on the lithofacies distribution of the studied Formation The effective porosity and the hydrocarbon saturation increase in the upper and lower parts of this Formation while the shale volume and water saturation decrease towards this parts (high quality sandstone). As it revealed in this figure, the shale content ranges between 23% and 30%. The effective porosity ranges between 27% and 22%. The water saturation ranges between 37% and 52.5% . The net pay ranges between 25 m and 16.20 m respectively. It is clear that the facies effect is the main factor that is controlling the distribution of the petrophysical properties, within El-Wastani sandstone channels, in Scarab-DA well . As it shown in this figure, it is mainly characterized by the predominance of sandstone and siltstone. where the sandstone tends to increase in the upper and lower parts of the Formation. depend on the lithofacies distribution of the studied formation The effective porosity and the hydrocarbon saturation increase in the upper and lower parts of this Formation while the shale volume and water saturation decrease towards this parts (high quality sandstone). in this well, the shale content ranges between 19% and 20%. The effective porosity ranges between 25 % and 30 %. The water saturation ranges between 36 % and 40 %. The net pay ranges between 19.8 m and 28 m respectively. It is obvious that the facies effect is the main factor that is controlling the distribution of the petrophysical properties, within El-Wastani sandstone channels, in Scarab-Dd well . 
Lateral variations of petrophysical characteristics:
The reservoir properties of the Late Pliocene El Wastani Formation (channel-1 and channel-2) reservoirs extracted from well logging data were averaged and shown in Tables 1 and 2 . Figures (9&10) shows maps and histograms of the petrophysical properties within El-Wastani Formation channel-1. All maps show an accurate matching between the measured petrophysical properties. This distribution pattern indicates the hydrocarbon potential of the El Wastani Formation channel-1. The net pay and effective porosity increase towards the NW part while the shale volume and water saturation increase towards the SE part. as exposed in this figure, the net pay thickness ranges between 8.6m and 28m in wells Scarab-1 and Scarab-DD, respectively. The effective porosity occurrences are observed within the range of 18%-30%. The shale content is observed within the range of 20%-30%. The water saturation is observed within the range of 36%-52% It is obvious that the facies effect is the main factor that is controlling the distribution of the petrophysical properties, within El-Wastani sandstone channel-1, in the study area.
Figures (11&12) shows maps and histograms of the petrophysical properties within El-Wastani Formation channel-2. All maps display an accurate matching between the petrophysical properties. This distribution pattern indicates the hydrocarbon potential of the El Wastani Formation channel-2. The net pay and effective porosity increase towards the NW part while the shale volume and water saturation increase towards the SE part. as revealed in this figure, the net pay thickness ranges between 16.20m and 19.8m in wells Scarab-DA and Scarab-DD respectively. The effective porosity occurrences are observed within the range of 22%-25 %. The shale content is observed within the range of 20%-30 %. The water saturation is observed within the range of 40%-52.5 % It is obvious that the facies effect is the main factor that is controlling the distribution of the petrophysical properties, within El-Wastani sandstone channel-2, in the study area.
CONCLUSIONS
Petrophysical properties inferred from the method of well-log analysis are generally diverse laterally in the form of iso-parametric maps and vertically in the form of lithosaturation cross plots. The El-Wastani Formation channels 1 and 2 are mainly characterized by the predominance of sandstones and siltstones. it was originated that in chaneel-1 the effective porosity ranges between 18% and 30%, shale content ranges between 20 and 30%, the water saturation ranges between 36% and 52% . In channel -2 the effective porosity ranges between 22% and 25%, shale content ranges between 20% and 30%, the water saturation ranges between 40% and 52.5% . Petrophysical investigation of channel-1 and channel-2 of the Late Pliocene El Wastani Formation revealed the presence of significant petrophysical properties led to better accumulation of clear quantity of hydrocarbons in Scarab Field. According to the presented discussions, the Gas accumulation in scarab field does not only depend on the structural configuration of the field but also depend on the lithofacies distribution of the studied Formation A new prospect area could be suggested in the northwestern corner of the study area where the effective porosity and the hydrocarbon saturation increase while the clay content seems to be low (high quality sandstone) .
